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1 What is claimed is: 

v;hich is implantable in a living body 
for dispensing, liquid medication into the living body, 
comprising: . 

a reservoir chamber whicjh contains medication to be 
dispensed, and 


means for maintaining tne pressure within the 
reservoir chamber at a Jevel below the pressure of 
| the living body. . 

r. : . 

I . 2. A device, as in.clajim 1, wherein the pressure 

^maintaining means comprises: 

I . ' ' * 

j a liquid-vapor pool coilJb^S^ed within the reservoir 
chamber, wherein tj^ proportion of liquid to vapor 
varies in respons^^o" Variations in the amount of 
medication contained in the reservoir chamber, and 


"ft I* 

o s i 


a flexible diaphragm which separates and interface's 
the liquid-vapor pool /and the medication in the 
reservoir chamber. 


: i 3. A device, as in jciaim 2^wherein the pressure 
|. ^ maintaining means further comprises: 

| I ; a fill switch means, Located within the reservoir 
chamber, for indicating . when the reservoir is 


y t r 

y 


pressure exerted by 
the pressure sensing 
pressure less than 


full by a switch actuation resulting when the 
flexible diaphragm cc mes in contact with the 
pressure sensing swil ch means and when the 

' :he flexible diaphragm on 
switch means is at a. 
Le ambient pressure of the 


living body. 


'.a 
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4. A device, as in ciaim 3, further comprising: 
means for generating t subcutaneous electrical 
stimulation to the living body, having a leak 
switch means for switciing at a pressure slightly 
higher than that of th 5 fill switch means to 
indicate that body fluids have leaked into the 
reservoir chamber. 


&s 5. A device, as in cliim 1, further comprising: 
a liquid-containing aAtechamber, and 


a reservoir inlet valJe located between the ante- 
chamber and the reserJoir chamber, the reservoir 
inlet valve being opeJed only when the pressure in 
the antechamber exceeds the pressure in the reservoir 
chamber by more than predetermined differential . 

6. A device, as in claim 5, wherein the volume of 
the antechamber is less thjin 10% the volume of the 
reservoir chamber. 


7. A device, as in claim ^.further comprising: 
an inlet filter meanst interposed between the ante- 
chamber and the reserLir chamber, for preventing 
i/ipurities in the ant/echamber from passing, into the 
reservoir when the riservoir inlet valve is opened 
and for preventing medication from within the 

-y entering the body in the 


reservoir from rapid 


event of a leak in the reservoir inlet valve. 

• 8. A device, as in :laim 5, wherein liquid to the 
antechamber is provided hj a pair of hypodermic needles 


■which penetrate through thd skin, and wherein the ante- 
chamber further comprises A self-sealing septum through 
which the two hypodermic needles enter, the two hypo- 
dermic needles providing an entrance into and an exit 
from, respectively, the anjtechamber . 

9. A device, as in alaim 5, further comprising: 
means for programmed/ pumping of fixed-volume 
pulses of medication! into the living body. 

10. A device, as in /claim 9, wherein the pumping 
means comprises a mechanical resistance (R) and mechan- 
ical capacitance (C) circuit resulting in an exponentially 
decaying outflow of medication for each fixed-volume pulse. 

11. A device, as in claim 9 or 10 , wherein the pumping 
means comprises means fir stforing medication and mechanical 
means for inhibiting the pumping means when the pressure 
within the medication storing means exceeds a fixed level. 

12. A device, as ir claim 1, further comprising: 
a vitreous carbon insert implanted under the skin 
of the living body, and 

a tube connecting the carbon insert to the 
reservoir chamber, 


wherein medication is entered into the reservoir chamber 
from outside the living body via the carbon insert and 
the connecting tube. 
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13. A device, which i|s implantable in a living 
body, for dispensing. a liquid to the body, comprising: 
a reservoir chamber fpr containing liquid to be 
dispensed, 

a normally dry lining which surrounds the reservoir 
chamber and which becomes wet when medication leaks 
out of the reservoid chamber; when body fluid . 
leaks into the deviae; or when medication leaks 
out of the reservoir chamber and body fluid leaks 
into the device > anc 


alarm means responsive to the wetting of the ; 
normally dry lining! for indicating device leaks. 


14. A device, as ip claim 13, further comprising: 
means for maintainijigthe pressure within the 
reservoir chamber aM a/ level below the pressure 
of the living bo&$ 


15. A medication 
implantable in a 
means for feeding 
medication the flow 
over time. 


living 


t3 


dispensing pump, which is 
body, comprising: 
the body a pulse of 
of which decays exponentially 


16. A medication dispensing pump, which is 
implantable in a laving body, comprising: 
means for storing medication in the pump, 


a plate which compjrises a wall of the^ drug storing 
means, the plate Having a surface which is in 
contact with the medication in the storing means, 
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means for moving the plate in a direction which in- 
creases the volume of phe medication storing means, 
and, 


spring means for moving the plate in a direction which 


decreases the volume 
wherein the magnitude 
stored by the spring 


>f the medication storing means, 
of spring force applied to and 
means increases as the volume of 


the medication storiig means increases 


17. A pump , as in ci.airu 16, further comprising: 
means for limiting tie distance the plate can move 
in both the volume-i lcreasing direction and the 
volume-decreasing. di rection. 


a^m 16, 


18. A pump, as in c .ybx 16, wherein the spring means/ 
is inhibited from moving :he plate when the pressure 
(p) in the medication storing means exceeds the spring 

spring means divided by the 


force (F) exerted on the 


wetted area (A) of the surface of the plate, that is when 

p > F A- 


19. A pump, as in cjlaim 16, wherein the volume-increase 
moving means comprises a" pulsing coil that exerts a pulsing 
magnetic field, and wher iin the plate comprises a permanently 
magnetized material. 


20. A pump, as in 
and the plate comprise , 


slaim 16, wherein the spring means 
bellows assembly. 
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21. A pump, as in $laim 
a reservoir which contains 


an interface pressurje 
enters the storing 


valve through which medication 
n^ans from the medication reservoir, 


an outlet chamber wh 


means and the outlet 
movement effected by 


16, further comprising: 
medication, 


ch opens to the living body, and 


an outlet pressure valve located between the storing 


:hamber, wherein the plate 
1:he volume-increase moving 


means causes the interface pressure valve to open and 
medication to enter tl e storing means and wherein the 
plate movement effected by the spring means causes 
the interface pressure valve to close and the outlet 
pressure valve to oper ' and medication to enter the 
outlet chamber;, as a "pJessure pulse. 

22. A pump, as in claim 21, wherein the outlet V / 
chamber comprises: 

an elastic wall having 


effect on liquid flow^ 


a filter element throu 
the living body is re 


a fluidic capacitive 
and 


jh which liquid flow to 
sLsted, 


wherein the elastic wall ard filter comprise a fluid 
resistance-capacitance arrangement with respect to the 


flow of medication from th<! 
living body. 


outlet chamber to the 
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23. A j^ump, as in fclaim 21, furth^ comprising: 
monitoring means ir7 the outlet chamber which provides 
an electrical signal in response to a pressure pulse 
in the outlet chamber caused by the medication pump. 

24. A pump, as iA claim 23, wherein the monitoring 
means comprises a pressure transducer. 


25 • A pump, as 
means for indica^ 
means caused b^ 
not followed by 
corresponding to 
into the outlet 


26. A pump, . as 
means for i 
signal occurs 
storing means 
means. 


aim 24, further comprising: 
[ing /when compression of the storing 
volume-decrease moving means is 
a pressure transducer signal 

a pressure pulse of medication 
chamber. 


in claim 23 or 25, further comprising: 
when a pressure transducer 
a. previous contraction of the. 
claused by the volume-decrease moving 


indicating 


w ithout 


27. -£\programmable infusion system for providing 
medication to>a living body, comprising: 

a power source which provides an alternating field 
and a command X&arce which provides radio command 
signals, where\tnjt£ie power source and the command 
source are externalN:o the living body, and 


a hermetically sealed electronics section, implanted 
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v;ithin • body an 
parameters, which 

receiver meanu 
signals, and 


having a plura. y of operational 
:omprises: 
for receiving the radio command 



means for sugply/ng operating power to the 
receiver meaifrs from the alternating field 
provided by jbhe power source. 


28, \A programmable infusion . system, as in claim 27, 
further comprising: 

detectorNmeans for picking up signals corresponding 
to the alternating field and to the command signals 
from the power source and command source 8 respectively, 
and 


0> 


f ullfwave rectif ier\ieans for converting the induced 
alternating field signal from the detector means into 
a d.c. power signal, wheVein the full^wave rectifier 
means comprises the means \pr providing operating 
p o wor to thr? r o oeivor moans .- ^ 

29. A programmable /infusion system, as in claim 37, 
further comprising: 

command decoder me ins, connected to the output of the 
receiver means, fofc->decoding the ^ae^io- command, signals 
into programmed iflfusjion. rate inputs and safety ehack 
input and 


a plurality of programmable rate memory units, each 


of wh; is connected to receive ' store a corre- 
sponding infusion rate input decoded from a command 
signal. 


30. A programmable 
further comprising: 

a plurality of limi 
provides a fixed 


ra :e 


infusion system, as in claim 29, 


control units, each of which 
limit, and 


means for comparing 
in a programmable ii 
sponding fixed rate 

31 . A programmable 
further comprising: 

means f or generatin j 


stimulation alarm 
input exceeds ite 


each. infusion rate input, stored 
fusion rate unit, with a corre- 
limit. 

infusion system, as in claim 30, 


a subcutaneous electrical 
Jigtoal when any infusion rate 
esponding fixed rate limit. 


32. A programmable infusion system, as in claim 30 
or 31, further comprising: 

meaag i f o TT pumping! madicabi u a infeo Llm Lodj^ 


pump coil means for communicating a. signal to the 
medication pump iAg^means, indicating that medication 
is to be pumped knto the body, and 


s ^ d gug - pumpinc 
infusion rate iijput exceeds the fixed rate limit. 


means for inhibiting the^-dcu^ pumping means when the 
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f 33. A ^graWable infusion syste as in claim 32, 
further comprising: 

means for recording tne number of times and the 
corresponding timeNs at} occurence at which the 
pumping means pumpee^ <pver a fixed, running length 
of timo ^ 


34. A programmable ipfusion system, as in claim 32, 
further comprising: 

a pulse rate detectorf comprising: 

means for counting the number of times the 


pumping means 


over a fixed, time period, 


minimum rate mejmpry means for storing a 
programmable^irjput corresponding to a minimum 
medication infilsion rate, and 


comp irxng 


means for 
0^ means with the 

xueunfl lor providing 


the number in the counting 

minimum -*e«^ infusion rate / » an &~ , 

A ■ 


a cuboutanQouc nTprtrin n V 


luediidLlUU iftfULfuu L'ol 


^ "^^V A programmable infusion system,, as in claim 1 33, 
further comprising: 

a telemetrvoutput which is external to the body, and 


an implanted telemetry transmitter for communicating 
signals representing \he operational parameters and 
recording means output ofN^he electronics section to 
the telemetry output. 
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36. A programmable infusion system, as in claim 35, 
wherein the signals representing the operational parameters 
comprise: 

the infusiok rate inputs in the programmable rate 
memory units \ and 


the output from «ie command decoder. 


. 37. A programmable YjLnfusion system, as in claim 27, 
further comprising: 

means,, implanted in( thit body, for pumping 
medication into the living body, and 

reservoir means, implanted Un the living body, for 
supplying medication to theWmp, 

wherein the pumping means is connected to and controlled by 
the electronics section which electronics means disallows 
more than a preprogrammed medication dosage* 

38. A programmable infusion system, as in claim 37, 
further comprising 

means, implanted/in the body, for maintaining the 
pressure in jffhe reservoir means below the pressure of 
the living body. 


prwrammable infusion system, as in claim 38, 


39. A 
further comprisi^ 

•telemetry traiTsnhvfter means, implanted in the living 
body, and telemetryNnitput receiver means, external 


-12- 


to the livrtog body, wherein the telemetry 
transmitter /Mans provides a signal to the telemetry 
output receiverC means when the pressure in the 
reservoir means exceeds a threshold level. 


40. A programmable infusion system, as in claim 39, 
wherein the thr^Sfciold level is determined by the ambient 
pressure of the livYng body. 



41. A ^pgrammable infusion system, as in claim 40,. 
further comprise 

means for ggnejating a distinctive subcutaneous 
signal pattern fbx each of a plurality of safety and 
operational conditions in the system. 


reqv e 

electrically activ< 
for pumping medicaflio 


42. A patient interactive medication infusion system, 
comprising: 

a patient programming 
body, having a plurality 
selectable and 


unit, external to the patient's 
of medication dose inputs 
stable by the patient, 


l means, implanted in the patient, 
into the patient, and 


electronic control! means, communicatively connected 
to and between the) patient programming unit and the 
pumping means, for maintaining a history of pumped 
medication pulses/ and for activating the pumping 
means only for safe doses based on the maintained 
history. 
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43. A patient interactive medication infusion system, 
as in claim 42, wherein the patient programming unit 
comprises.: 

means . for indicating to the patient if the medication 
dose input selected corresponds to a safe dose. 

44. A patient interactive medication infusion system, 
as in claim 42, wherein the patient programming unit further 
comprises 

annunciator means and viiual display means 
for providing information 
previous selected medica 


to the patient regarding 
ion doses, indicating whether 


a proper programming of ' < losage has been communicated 
to the implanted pumping/ means and for selectively 
providing information . as to the time and amount of 
previously selected medication dosage. 


45. A patient interactive^ medication infusion system, 
as in claim 42, further^jsomprising: 

limit control storing [means for a hardwired limit and 
comparing dose inputs selected by the patient with the 
hardwired limit. 

. 46. A patient interactive medication infusion system, 
as in claim 45, further 

means for signalling t 
input exceeds the corn 


comprising: 

le patient if a selected dose 
sponding hardwired limit.. 


47. A method for filling an implanted medication 
dispensing device having a (reservoir chamber, an antechamber, 
and an inlet pressure valve which interfaces the . antechamber 
and the reservoir chamber, /wherein the method comprises: the 


steps. of: 

sensing the pressure 


in the antechamber, 


determinir, from 'the sensed pressure . there is 
pressure integrity in the antechamber, and 


introducing the medica 
external to the body 
there is pressure i 


:ion from a medication source 
ifrto the antechamber only if 

within the antechamber. 


inte jrity 


48. A method, as in cjLaim 47, comprising the further 
step of: 

flushing the antechamber with a nontoxic solution 
prior to the sensing c f pressure in the antechamber. 

49. A method, as in ^iaim 47 or 48 wherein the step of 
introducing the medication! comprises the steps of: 

flushing the antecliamoer with the medication/ 


forcing medication i 
sufficient to . open 
connecting the 
and . 


tie 


filling the reservoir 
into the antechamber 


infto the antechamber at a pressure 
inlet pressure valve thereby 
to the reservoir chamber, 


antechamber 


chamber with medication forced 
and through the inlet pressure 
valve until the pressure in the reservoir chamber 
reaches a predetermi ie"d pressure level. 
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50. A method, as in claim/ 49, wherein the step of 
^ introducing^ Qi uy ■» compr is es the turther steps of 

discontinuing the forcing pf medication into the 
antechamber when the pressure in the reservoir chamber 
reaches the predetermined (pressure level, and 


flushing and filling the antechamber, at a pressure 

below that, required to open the inlet, pressure valve, 

wxth the nontoxic solution after the forcing of Omy 1 

I A 

is discontinued. 


51. A method of programming a medication infusion 
system, having an implanted memory rate unit and means for 
inputting infusion commands ferom outside the living body" 
to the memory rate unit, comprising the steps of: 


storing in the . memory 
of infusion pulses all 
running length of time 



nit a first maximum value 
during a short fixed 


requesting infusion pu[Lses of medication, 

subtracting pulses f rob the maximum value as they 
are requested, and 

adding subtracted pultes as a short fixed running length, 
of time passes after fthe pulses are subtracted in 
running integral fasnion. 
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52. A meiJiod of programming a medication infusion 
system, as in claim 51 , comprising the further steps of: 

storing in the memory rate unit a second maximum value 
of infusion pulses allowable during a long fixed . 
running length of time, JmlQiusj and cul a lwmLliuj M-lm 
ip ulma In j uunanry inLau f lul lubhi o ai and 


53, A method of progri mming a medication infusion 


system, as in claim 51 or 5 
of: 

inhibiting the infusi 


!, further comprising the step 


of pulses when more than a 
maximum value of pulse's is to be subtracted during 
its corresponding fixed, running length of time. 


54. A method of' programming a medication infusion 
system, as in claim 53, further comprising the steps of: 
limiting the total njon^er of pulses subtracted 
during a fixed, runnfing length of time to its 
corresponding maxiimim value, 

storing pulse requests related to pulses that are 
inhibited, and 


executing stored ptlses to raise the number of 
executed pulses duting the fixed, running length of 
time to a number ifo greater than the maximum value. 


4m 



